Despite the high prevalence of sleep disorders, many healthcare professionals and lay people have little knowledge of Sleep Medicine.
Introduction
Sleep disorders are prevalent and affect approximately 70 million people in the United States (1-3). They represent a major risk for public health since sleep disorders are related to respiratory, cardiovascular and neurological problems and higher risks of automobile or workplace accidents (4, 5) . In a 1996 survey, approximately 81% of the adult population of the city of São Paulo reported sleep complaints, mainly insomnia or snoring (35 and 23%, respectively) (6) . In the middle-aged population of the United States, the estimated prevalence of obstructive sleep apnea-hypopnea syndrome (OSAHS) is 2% for women and 4% for men (1) .
Retrospective studies demonstrate that sleep disorders are under-recognized, with most cases remaining untreated (4, 7, 8) . Recent surveys have shown that formal education in Sleep Medicine for medical undergraduates is rare or non-existing in Brazil and internationally (9) (10) (11) (12) (13) (14) (15) (16) . Such a program, we feel, badly needs to be created and delivered.
Centers in different countries have sought to fill this gap through outreach programs (17, 18) . In November 2000, the Sleep Institute (Instituto do Sono), of the Psychopharmacology Support Fund Association (local acronym AFIP), was designated as a Center of Research, Innovation, and Dissemination (local acronym CEPID) with support from the State of São Paulo Research Support Foundation (local acronym FAPESP). The goal of FAPESP support was to develop the Sleep Institute as a center for Sleep Medicine research, technological innovation, and dissemination in São Paulo State. The Sleep Medicine outreach program was developed at the Sleep Institute and the target population selected was both the general public and healthcare professionals. The campaign further encouraged lay people to get involved in their own health through self-recognition of sleep patterns. It was felt that such an initiative would facilitate professional care. For healthcare professionals, the aim was to improve their understanding of this new area and develop better diagnostic tools for recognizing and treating different sleep disorders.
We believe that the gradual growth in knowledge of Sleep Medicine will lead to an increased awareness regarding sleep disorders and ultimately will improve recognition and treatment options in public and private healthcare organizations.
The present study was designed to evaluate the influence of a Sleep Medicine outreach program on polysomnography (PSG) referrals to the Sleep Institute.
Material and Methods

Sleep Medicine Outreach Program
The outreach program was developed in January 2001 and was created in order to enhance awareness of sleep among the general public and healthcare professionals. Topics included sleep physiology, sleep hygiene, sleep rhythms, shift workers, accidents due to sleep problems, as well as review of various sleep disorders.
The program was divided into the following activities: organization of artistic exhibits with information about sleep, elaboration of the WEB page of the CEPID Center for Sleep Studies (www.sono.org.br), talks, lectures and sleep information classes, distribution of fliers on sleep, publication of scientific articles on sleep, and dissemination of sleep information through interviews with different professionals trained in sleep medicine (television, radio, newspapers, and magazines).
The outreach activities from January 2001 to December 2004 were organized according to the type of public to which it was directed (general public/healthcare professionals; Tables 1 and 2 were sent to the referring or primary physician who was responsible for decisions concerning treatment.
Based on diagnostic hypotheses highlighted by medical referrals, patients were classified into 8 groups of referral type:
Sleep-disorder breathing (SDB). OSAHS, snoring, upper airway resistance syndrome, and other otorhinolaryngological diseases such as deviated septum, turbinate hypertrophy, tonsil hypertrophy, and rhinitis.
Treatment of OSAHS (OSAHS-t). OSAHS patients treated with positive airway pressure or oral appliances.
Post-surgical OSAHS (OSAHS-ps). Follow-up of surgical treatment of OSAHS.
Parasomnia. Sleepwalking, sleeptalking, bruxism, night terror, REM behavior disorder, night enuresis, nightmare, sleep paralysis, hypnagogic hallucination.
Excessive daytime sleepiness (EDS). EDS, tiredness, fatigue, asthenia, residual sleepiness, hypersomnolence.
Insomnia. Insomnia, early awakening, difficulty in beginning or maintaining sleep, non-restorative sleep, sleep misperception.
Limb movement disturbance (LMD). LMD, limb movements, restless legs syndrome, periodic limb movement, myoclonia.
Non-specified. PSG referral without diagnostic hypotheses or reasons.
In order to identify the effects of the outreach program on PSG referrals to the Sleep Institute, the following parameters were evaluated and compared between the year prior to the program onset (February to December 2000) and the 4th year of the program (January to December 2004): number of beds for PSGs, number of PSGs performed, number of referrals according to different areas in São Paulo State (the state capital, Greater São Paulo, interior areas/ coastal region of the state), characteristics of patient profile and referral type, prevalence, and correspondence between referral type and objective PSG parameters. The follow- 
Statistical analysis
Differences in qualitative variables expressed in frequency and percentage terms were calculated using the chi-square (χ 2 ) test. To compare quantitative variables, reported as means ± SD, we used the Student ttest for independent samples. The level of significance was set at P < 0.05 in all analyses. Statistical analyses were performed using the Statistic software (version 5.1; StatSoft, Inc.; 1997). (Table 3 ).
Results
In comparison to 2000, more women were referred in 2004 (31.1 vs 37.2%; P < 0.001), mainly with the following referral type: non-specified (27.9 vs 39.7%; P < 0.001), SDB (31.7 vs 35.2%; P < 0.05), OSAHS-t (16.0 vs 27.0%; P = 0.003), and OSAHS-ps (13.6 vs 32.0%; P < 0.05). The average age of referred women was significantly higher than that of men in 2000 and 2004 (women: 49.3 ± 13.3 vs men: 46.0 ± 14.0 years; P < 0.001).
SDB was the main reason for referrals in both periods. Non-specified and OSAHS-ps referrals declined over the 2000-2004 period. The referrals for OSAHS-t and insomnia increased in frequency in 2004 (Table 3 ).
In the group of patients referred for SDB, 72.7% pointed out AHI ≥5 in 2000 and 67.7% in 2004 (P = 0.004). Regarding AHI ≥10, the percentage of patients for all years taken together was 51%.
The prevalence of AHI ≥5 in referral types not related to SDB, OSAHS-t, or OSAHS-ps and with registered AHI was: non-specified, 65.9% (1202); LMD, 54.4% (68); parasomnia, 47.9% (35) , and there was no statistically significant difference across years for such referral types. However, in comparison to 2000, the prevalence of AHI ≥5 increased in 2004 for insomnia referral types (36.2 vs 53.5%, P = 0.03) and EDS (33.3 vs 58.7%, P = 0.03).
Referrals for LMD with PLMI registered (N = 52) showed 36.5% PLMI ≥5, with no significant difference over the years. The prevalence of PLMI ≥5 in referrals not related to LMD and with registered PLMI was statistically equivalent across the years to referrals for insomnia [21 
Discussion
The increase in the number of PSG beds In addition to the increase in number of beds and referrals, the quality of the information conveyed was also evaluated as an important factor related to the ensemble of outreach initiatives. Schillinger et al. (17) found that sleep awareness programs led to family doctors reporting positive changes in their clinical practice: better anamnesis with more attention to sleep problems and more confidence in recognizing, diagnosing and treating sleep disorders. The present study analyzed the relationship between the initiatives in sleep education and their possible impact on clinical practice, in particular regarding the diagnostic hypothesis shown in medical referrals. The findings showed a significant decrease in the proportion of nonspecified referral type in 2004, probably reflecting greater confidence in clinical practice across the years.
Since menopause is a risk factor for sleep apnea in women (22, 23) and given that PSG is considered to be an important exam for the diagnosis of SDB (19) , the increase in the proportion of women referred between 2000 and 2004, in particular for SDB, OSAHS-t and OSAHS-ps, with mean ages similar to those described in the literature for menopausal women (24) , suggests an improvement of medical knowledge surrounding the association of SDB linked to gender.
As shown in another study (25) , SDB referral type was also the main reason for referring patients for PSG and included the following diagnostic hypotheses in our population: snoring, upper airway resistance syndrome, otorhinolaryngological diseases, and OSAHS. The treatment of OSAHS can be mechanical (positive airway pressure or oral appliances) or surgical. The best available treatment for OSAHS is positive airway pressure (26) . Oral appliances are indicated for patients with mild OSAHS or those who refuse or do not tolerate positive airway pressure (27) . The surgical alternative is more restricted and the results of maxillomandibular advanced surgery have been more effective than surgery on airway soft tissue (28) . The surgical outcome is favored by factors such as the site of airway obstruction, lower body mass index and report of less severe OSAHS (29) . Moreover, surgery may be an option when positive airway pressure is indicated, but when the patient is unable to adapt to the device (30) . The present study highlighted an increase in the number of referrals for OSAHS-t and a decrease in referrals for OSAHS-ps in the 2000-2004 period. This led us to single out improved training among physicians for the medical treatment of SDB.
The agreement index between SDB referral type and AHI ≥5 was high for both periods analyzed, suggesting that physicians were more concerned about basic knowledge of SDB, as also shown in another study (31) . However, the decrease of the agreement index across the 4 years of the study may point out that there is still a need for more enhanced awareness of sleep medicine beyond our outreach program.
When an AHI ≥10 was adopted as a criterion for analysis, the SDB referral type showed a lower incidence than that reported by Jonczak et al. (20) (52.1 vs 58%, respectively). This may be explained by the fact that Jonczak et al. (20) analyzed only referrals involving a direct suspicion of OSAHS, while our study looked at SDB.
The prevalence of AHI ≥5 among nonspecified referrals was comparable to that among patients referred for SDB evaluation. It is possible that some physicians do not have adequate training to recognize SDB symptoms and to ask specific questions regarding this condition.
The increase of the prevalence rate of AHI ≥5 among EDS referral types across the years may be a consequence of greater awareness among physicians about sleepiness as a symptom of sleep apnea (19) . This is supported by a lower association between EDS and insomnia referral type in the same medical referral found in 2004 compared to 2000.
Recent literature reports have claimed that more labored breathing in upper airway resistance syndromes seems to evoke or facilitate the emergence of limb movement disturbance (32) . However, the higher prevalence of AHI ≥5 in the LMD referral type cannot be explained as a consequence of heightened awareness among physicians. It was more clearly identified in insomnia referral type. In 2004, referrals for insomnia were more associated with SDB and less with LMD or EDS referral type. Moreover, in 2004 insomnia referral type showed a significant increase of the prevalence of AHI ≥5. PSG referral based on insomnia referral type seems to indicate that physicians are more concerned to seek out a cause for insomnia before asserting that the patient's complaint is primary insomnia. Additionally, our results show more clinical emphasis on the relation between insomnia and SDB, as reported in the literature (33) (34) (35) . Some patients who were referred to centers because of insomnia complaint may have what is described as a syndrome of "hidden" sleep apnea (36) , in which night awakenings and the tendency for sleep to become more superficial lead to complaints of insomnia, and when the aggravation of OSAHS leads to decreased somatic syndrome, including insomnia (33, 35) .
The difficulty in differentiating diagnoses of insomnia and SDB points to the absence of effective clinical strategies for the diagnosis of insomnia (37) and the need for an interdisciplinary approach to the treatment of sleep disorders (38) . Moreover, it suggests that, although some studies do not indicate PSG for routine evaluation of transitory or chronic insomnia and insomnia associated with psychiatric disturbances (37, 39) , PSG is still an indispensable resource for the differential diagnosis of insomnia and SDB or other sleep disorders.
The prevalence of PLMI ≥5 in unspecified referral types, SDB and EDS decreased over the period from 2000 to 2004, supporting the suggestion that physicians have become more assertive concerning the definition of the diagnostic hypotheses related to sleep disorders.
We conclude that there is a need to develop tools for evaluating sleep and the use of PSG as an instrument to assist in differentiating sleep disorders. Moreover, the present study demonstrated that Sleep Medicine awareness increased over the 4 years of our outreach program, reflecting more assertive referrals. This result highlights the importance of the outreach initiatives in Sleep Medicine in a country's health care system. However, regarding Sleep Medicine education, it is still necessary to offer a differentiated mechanism through a comprehensive approach that encompasses sleep disorders in general. The most effective strategy for this is to restructure and reevaluate syllabuses for courses in medicine and related fields.
